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B Supersymmetry provides a dark o e s e
matter (DM) candidate particle in the sor
form of the lightest neutralino ()“(?).

W If the DM particle is mostly Bino
(Z-like), this gives an overabundance
of DM in the universe; annihilation S
cross section is small. T (GEVD

n
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B Introducing coannihilation into the
model brings the DM relic density
down and closer to the value
measured by astronomers.

B The DM relic density is extremely
sensitive to the mass difference N T
between the stau () and the §9 — seneman sr el heprpn/esnease

: 2 1 .
motivates a search for compressed QN < s ovsons
spectra.
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B This search targets compressed-mass
spectra, where the mass difference
between 7 and %9 is small.

*DOl:https://doi.org/10.1103/PhysRevD.94.073007

Vs = 13 TeV
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B Since the mass difference is small, we
introduce an ISR jet to boost the system,
provide large EXiss, and aid in the
acceptance of a “soft” .

Mm% = 90 GeV, m(z}) = 100 GeV, m(7) = 95 GeV
M) = 150 GeV, m(x}) = 200 GeV, m(3) = 175 Ge

All BGs (stat uncertainties)

R = F v o r o RIRY

10 B Search strategy:
B m pISR(j) > 100 GeV
050100 150 200 250 300 350 400 450 500 W £ > 230 GeV

m; (p™°°, 1.) [GeV] B 20 < pr(mh) < 40 GeV
T \MPp h
B Veto other leptons and b-jets.

SRS 3/11



Defining the Z— ("1~ )+ISR Control Region

NSR =0 - I—int €yt €E¥niss‘

Cuts forthe Z —(p" =) + ISR CR

N(p)=2

Isolated muon pr > 30 GeV

In(p)| < 2.1

Q,,"Qu, < 0[0S]

80 GeV < m(u, 1) < 100 GeV

In(j)| < 2.4

N(j) > 1

Leading jet pr > 100 GeV

Trigger: Single isolated p pr > 24 GeV

SRS

Get a handle on ersr.

m |dentification of muons is clean.
m There is no real Emiss,
m We removed jet overlap with muons.

B These two measures guarded
against jets faking as leptons.
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Defining the Boson Boost Weights

B Add vectorially the pr of the muons; this is the Z boost <7T) by
conservation of momentum.

] 7T is mismodeled in MC; we derive weights to correct the distributions
in simulation.
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Bin Boost Wgt
0-50 GeV 1.1192
50-100 GeV 1.1034
100-150 GeV 1.0675
150-200 GeV 1.0637
200-300 GeV 1.0242
300-400 GeV 0.9453
400-600 GeV 0.8579
600-1000 GeV 0.7822
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35.9fb7!(13 TeV) 35.9fb7! (13 TeV)
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The distributions nicely model the data after correcting simulation with the boost
weights. o« = = Qa0
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Defining the W— (uv) 4+ ISR Control Region

Nsr = 0 - Lint - €7, “€ISR

Cuts for the W — (uv) + ISR CR

N(p)=1

w: tight ID

Isolated muon pr > 30 GeV

[n(p)] < 2.1

EFss > 50 GeV

60 GeV < mr(u, EPiss) < 100 GeV
()| < 2.5

N@) = 1

N(b — jets) =0

First leading jet pr > 50 GeV
Trigger: Single isolated . pr > 24 GeV

Validate the boost weights and EX** modeling.

SRS

m This event has real EX'*s,

B The boost weights are the same as from
the Z-region.

m We removed jet overlap with muons.

m We vetoed electrons and taus.
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35.9fh (13 TeV)
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The distributions nicely model the data after correcting simulation with the boost

weights. The Ef*° is also well-modeled. _
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Defining the Z— (7*77) + ISR Control Region

Nsr = 0 - Lint- “€gmiss " €ISR

Cuts forthe Z — (t+77) + ISR CR

N(r) >2

Isolated tau pr > 60 GeV
In(7)] <21

ID(e): Loose, ID(u): Tight

50 GeV < m(r, ) < 100 GeV

N(j) =1
Leading jet pr > 100 GeV
N(b —jets) =0

SRS

Get a handle on e, 1p.

Tau Discriminator: Tight MVA

B Trigger: Double isolated  pr > 35 GeV

QCD: SS ditau events scaled by Rps/ss = 1.2
(measured in region with m(7, 7) > 100 GeV).

We apply the recommended 5% correction to

€rID-
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35.91b1(13TeV) 35.91b1(13TeV)
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Agreement is observed, thus validating the modeling of taulD efficiency in simulation.
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Summary and Conclusions

Compressed spectra SUSY, such as the 7-%% coannihilation region, is important
to DM and cosmology. Compressed regions are difficult to probe at the LHC.

The ISR + soft-, + E* search channel allows to probe previously
inaccessible phase space.

Understanding the modeling of initial state radiation, and its correlation with the
lepton and E7"%, is a key aspect of this search.

Studies on Z— (u"p ™) + ISR resulted in the boson boost weights.

[ | ‘ The efficiency eisr is well-understood. ‘

[ | ‘ After further study into jet resolution, ener is also well-understood. ‘

Those boson weights (and modeling of the EX*'*%) were validated on a region of
W— (uv) + ISR.

‘ Studies on Z— (7777) + ISR showed that e,1p is well-understood. ‘

We understand the efficiencies necessary to complete this analysis, and a
publication is right around the corner.
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